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N.V.MEDNIXOVA

IONOSPHERIC DISTURBANCES 'IN IDDLE LATITUDES,
THESES,

Ionospheric disturbances are little known as yet. The
vast material of observations durinzg AGI will give large possi-
bilities for the investigation of thies difficult question. It is
therefore desirable to discuss some main questions of the method
of investigations of ionospheric disturbances, particularly
the question of critericn of disturbances, the method of disti=-
guishing ionospheric disturbances according to the ionospheric
data, the classification of the disturbances accordinz to types,
the main characteristics of disturbances, which are desirable to
be informed of in catalogues, the kind of catalogie 4tc,

Up to the present *ime the investigations of ionOSpheric
disturbances are made considering the state of the ionosphcre
during magnetic storms. In inie ork the regularities of ionosnhe=
ric disturbances, distinguished directly from ionospheric data,

(Wzre investigated.

The ionospheric disturbances during the years near maximunm
(1948 u 1949) &nd minimum (1952 u 1953) of solar activity were
considered according to data of five stations in the bel t 40°-
50%N. |

2. As the primary criterion of ionospheric disturbances we

‘ake
A foFz % = foFe(Me)=foFq . (Me) 150, where foP2
foFe HoTT (Mc)
is the critical frequency for the given hour,
foFe. is the critical frequency taken cn running medien cal-

culat;gnas 30 days for the same hour.

3. Ionosnheric disturbances in middle latitudes, independent-—
ly from the period of the solar activity, are either negative
(D.), or nositive (D )y reldom bifasic (D, _), und very scldommixed

(Pmix)’ May be the two last types are just casual combination of

the first two general types.

The distrubuion of the disturbances of different types in
the belt 40°-60° N is shown in table 1.
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Table 1
(100% is the number of the storms of all types)

Type of Big and moderate Little storms
the stornms storns
sp~-max sp— min sp-max sp =-min.

D 61% 50% 454 294

g 18 33 45 56

D 17 12 5 9

%dr 4 5 > 6

8p- max = years of maximum the sunspot numbers,

sp-min years of minimum the sunspot numbers,

4, The catalogue of ionospheric distrubances for 4 years
on 4 stations was compiled. The following information are given
in the catalogue: tho uete and the time of the beginning and
the ending of the disturbance; the type of the disturbance; its
duration in hours; maximum of ﬁxgglst vgzgzﬂig per cent with the
indication of the sign (+ or =); 4334um.,/iﬁdtsf .foF2 for the
whole period of the distu® ance; cthuv time of the bekinning and
the end of active periods of the given disturbance; A- characte=
ristic of the disturbance; th: cat.gory of the disturbance (very ‘/c'g,
bigs moderate, little),
5. The "F orpidden® tiae for the beginning of ionospheric dis-
turbances of any type 1is revealed. The probability that big
and moderate ionospheric disturbances cannot begin in the period
of the "torbidden" time is very great, it is aboout 100%.

Diagrams of the dumtion of "forbidden" periods depending
on season and geographycal latitude for the belt 40°-60°N are
compiled (Fig.1l).

6. For practical aims it is very important to know the daily
veriation of () 4ygt f0F2 and also the daily variation of the
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L = characteristig,i.e. the probability that during the storm
of a certain type, the ziven hour of the day will be active,

Each value of N\ a3st TOF2 will be equal to the sum of
two values
= . + S foF2
D gggg T0F2 = Dy (LN gy o f0F2) ¥ S (N o, foF2)
The diagrams of the daily variation of A foF2 with season

dist
and solar activity are compiled for thc diffzrent type of

storms in the belt 40°-60° N (Fig.2).

The practical conclusions on the daily variation of the
inteneity of the storms and of the probability of their active
hours are given in the tables 2 and 3.

Table 2

The most conveniet working hours of radio communication
duTring type D_ disturbances in the belt 40°- 60°N

‘Local time  Proba-  Mean de- Mean devi-~ |

Years Scason in the re- bility viation ation of
gion of the that of foFe foF2 if
reflection these in these these pe-
of wave (the periods periods riods will
most conve- of dis- from the still be
nient hours) turban- normal active

ces will values (%)
not be (#)
active
(%)
Winter from @ till 16 80 - 10 -40
sp-max Equinox 13 20 60 -15 =20 =30
Sumrmer 15 21 40 ~-20 -25
Winter 8 16 80 -10 -25
sp~min Equinox 13 20 60 ~12~15 -25
Summer 12 21 75 -12 -22
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Teble 3

Thc most difficult hours for the radio . communication
during type D disturbances in the belt 40°-60°N,

Ycare Season Local time in Probability Mean devia~-
the region of that these pe- tion foF2
the reflection riods will be during the

of waves (the active active pe-
most difficult riods of
hours) disturbances
(%)
Winter from 20 till 6 0.6 -30
sp-max Equinox 23 11 0.7 -25 = 32
Summer 22 13 0.85 : -30
Winter 20 6 0.6 -25
sp=-min Equinox . 23 11 0.6 -25 =27
' Summer 22 04 0.65 -25 - 30

7. Det - vatiation is determined to find out the variation
of intensity of ionospheric storm with the time fromits be-
ginning.

For practical purposes it is necessary to make clear at
what day or hour of the disturbance we must wait for ite lar-
gest intensity. The period of each storm was taken for a unit.
Figures 3 and 4 show that practicticaly there is no regular
change of intensity of disturbances with the storm-time i.e,

Det & Dm.

Ionospheric storms practicaly begin in the middle latitudes
at once, without slow and gradual qecrease or increase of criti~-
cal frequencies,

Therefore when predicting foF2 for the disturbed time it
is quite sufficient to take into consideration only the daily
variation[_‘:;.dist .FoF2 and it is not necessary to consider

the changes of Lxdi R with the storm=-time, because the indivi-
8

Approved For Release 2009/01/05 : CIA-RDP80T00246A005400350003-1

’




. Approved For Release 2009/01/05 : CIA-RDP80T00246A005400350003-1

...5..
dual ionospheric disturbances may have the largest intensity
at any part of its period.

8. The obtained conclusions essentially differ from those
in literature. This is explained by the fact that before the
beginning of statistical calculation of mean characteristics,
the storms, at first, were divided and grouped in accordarnce
with definite types, secondly, while calculating of /\. d1at
seasonal variation were taken into account, and at past, the
ionospheric storms were distinguished not by magnetic data but
‘directly by ionospheric data.

The comparison of the obtained results with real variations
of the critical frequences of F2-layer during the disturbances
confirms the obtained results.

9. Proposals for the discussion
1) In studying mean characteristics of ionospheric disturbance is
recomended:

(a) To distinguish periods of disturbances by ionospheric
data, without automatic equalization of ionospheric disturbances
with magnetic ones.

(b) To aivide and group the jonospheric disturbances in
types before the bezinning of statistical calculations, not
admitting the calculation of mean characteristics by common
mean value of negative and positive storms.

(¢) The deviations foF2 in relative units, or per cent,
from the running median may serve as quantitative criterion
of ionospheric disturbances in middle latitudes. The ussage
of the running median is necessary to account the eeasonal va-
riation foFe.

~ (d) To include the following data during the compilecment
of the catalogue of ionospheric storms: .
datu and time of the beginning and ending of disturbance,
its duration in hours, max1mum 5N aist foF2, mean value of
AN dist ToF2 during the storm, the time of the commencement
and the ending of active periods, A -characteristic, the
category of the disturbance (vb, b,m,1)
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